T he idea that females should prefer potential mates with symmetrical ornaments or other characteristics has attracted much discussion and controversy. If a high degree of fluctuating asymmetry is a sign of poor condition or bad genes, then females should prefer symmetry in potential mates (Watson & Thornhill 1994; Møller & Swaddle 1997) . A major problem with testing this idea is that some structures that females might assess simply function better when they are symmetrical. If structures such as tail feathers are altered experimentally, females may be influenced by changes in the males' behaviour rather than by changes in their appearance. Endowing males with artificial characters such as leg bands solves this problem but at the same time reduces the possible relevance of the results to natural behaviour.
In the light of such problems, two recent studies with fish (Morris & Casey 1998; Schluter et al. 1998 ) are important because they involve natural features of males that are attractive to females (dark vertical bars on their sides) and that can be presented on dummies or altered on stimulus males without affecting the males' behaviour. In both of these studies, females preferred males with equal numbers of black bars on both sides to males with a different number of bars on one side than on the other. These examples of apparent preference for symmetrical mates raise an interesting question about the mechanisms by which animals assess symmetry, and it is that which I discuss in this commentary. In particular, preference for males with the same number of bars on both sides requires a different, and more complex, kind of cognitive operation than that involved in assessing the symmetry of a two-dimensional pattern like a tail or a face. In this and similar cases, females' choice of symmetrical males could result from a preference for bars per se and not direct assessment of their symmetry (for a general discussion of symmetry perception in animal signalling see Swaddle, in press).
Whenever an argument is made that animals should evolve to behave in a certain way, for example, to choose symmetrical mates, favour close relatives, or forage optimally, and they do in fact behave in that way, it is tempting to conclude that the mechanism underlying their behaviour responds directly to the variable in question (e.g. bodily symmetry, relatedness, or net rate of energy intake). However, this conclusion is not always correct. In general an alternative possibility is that behaviour predicted from arguments about a particular ultimate cause falls out of some more general proximate causal mechanism (see Shettleworth 1998). For instance, a mechanism for identifying a particular type of pattern may inevitably produce a system that responds most strongly to symmetrical instances of that pattern (Enquist & Arak 1994; Johnstone 1994; Enquist & Johnstone 1997) . The response of fish to symmetry in numbers of bars reported by Schluter et al. (1998) and by Morris & Casey (1998) quite possibly reflects such a general mechanism, but for a different reason. In particular, a plausible assumption about how numbers of bars are assessed leads to the prediction that females will prefer a male with the same number of bars on both sides to one with a different number on each side, even when the total number of bars is the same on the symmetrical and asymmetrical individuals.
For a female to assess directly the symmetry of a male's bars is cognitively quite a demanding task. She must count the number of bars on one side, retain this information accurately until she sees the male's other side, count the number of bars on that side, and compare them. It is not necessary to assume she is literally counting, but recording in some way the total amount of 'barness', perhaps the total dark area or the number of pale stripes between dark areas, that she sees on each side of the male's body and making a comparison. One view
